Method evaluation of Fusarium DNA extraction from mycelia and wheat for down-stream real-time PCR quantification and correlation to mycotoxin levels.
Identification of Fusarium species by traditional methods requires specific skill and experience and there is an increased interest for new molecular methods for identification and quantification of Fusarium from food and feed samples. Real-time PCR with probe technology (Taqman) can be used for the identification and quantification of several species of Fusarium from cereal grain samples. There are several critical steps that need to be considered when establishing a real-time PCR-based method for DNA quantification, including extraction of DNA from the samples. In this study, several DNA extraction methods were evaluated, including the DNeasy Plant Mini Spin Columns (Qiagen), the Bio robot EZ1 (Qiagen) with the DNeasy Blood and Tissue Kit (Qiagen), and the Fast-DNA Spin Kit for Soil (Qbiogene). Parameters such as DNA quality and stability, PCR inhibitors, and PCR efficiency were investigated. Our results showed that all methods gave good PCR efficiency (above 90%) and DNA stability whereas the DNeasy Plant Mini Spin Columns in combination with sonication gave the best results with respect to Fusarium DNA yield. The modified DNeasy Plant Mini Spin protocol was used to analyse 31 wheat samples for the presence of F. graminearum and F. culmorum. The DNA level of F. graminearum could be correlated to the level of DON (r(2) = 0.9) and ZEN (r(2) = 0.6) whereas no correlation was found between F. culmorum and DON/ZEA. This shows that F. graminearum and not F. culmorum, was the main producer of DON in Swedish wheat during 2006.